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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electroluminescent element with high insulation property 
between elements, good sealing property, fine patterning, 
and uniform luminous property. 

SOLUTION: The organic electroluminescent element 
comprises a luminous element 1 7 having an organic layer 
13 including a luminous layer interposed between a lower 
electrode 1 2 formed on a substrate 1 1 and an opposing 
electrode 14, and a non-luminous part 18 with an inter- 
layer insulation film 15 formed on the substrate and the 
lower electrode 1 2, and a molstureproof layer 1 6 at the 
outer surface of the non-luminous part 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

1. This document has been translated by 
computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be 
translated. 

3. In the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The organic electroluminescent 
element in which it is the organic 
electroluminescent element which has 
the light emitting device part which has 
an organic layer containing a luminous 
layer, and the nonlumine scent component 
part to which the interlayer insulation 
film by which pattern processing was 
carried out exists on said substrate and a 
lower electrode, and the dampproof 
insulator layer is formed between the 
lower electrode prepared on the substrate, 
and the counterelectrode at the outside 
surface of said nonluminescent 
component part. 

[Claim 2] The organic electroluminescent 
element according to claim 1 by which the 
dampproof insulator layer is formed in 
the outside surface of a nonltunine scent 
component part, and the outside surface 
of a light emitting device part. 



[Claim 3] The organic electroluminescent 
element according to claim 1 or 2 whose 
steam moisture vapor transmission of a 
dampproof insulator layer is lOg / 
(m2.24h) following. 

[Claim 4] The organic electroluminescent 
element according to claim 1 to 3 which is 
the oxide, nitride, or acid nitride formed 
by oxidation, nitriding or acid nitriding 
with the oxygen into which the principal 
component of a dampproof insulator layer 
activated the ingredient used for a 
counterelectrode, and/or activated 
nitrogen. 

[Claim 5] The organic electroluminescent 
element according to claim 1 to 4 which is 
that in which a dampproof insulator layer 
contains the compound expressed with 
AlOx (5/4<x<3/2). 

[Claim 6] The organic electroluminescent 
element according to claim 1 to 4 which is 
that in which a dampproof insulator layer 
contains the compoxmd expressed with 
AlNy (4/5<y<4/3). 

[Claim 7] The organic electroluminescent 
element according to claim 1 to 6 from 
which the hght emitting device part 
which separates an interlayer insulation 
film and adjoins dissociates mutually, 
and is insulated. 

[Claim 8] The organic electrolxmiinescent 
element according to claim 1 to 7 which 
has a stress relaxation layer between an 
interlayer insulation film and a 
dampproof insulator layer and/or 
between a counterelectrode and a 
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daxnpproof insulator layer. 
[Claim 9] The quality of the material of a 
stress relaxation layer is Young's 
modulus 1x105 N/m2. Organic 
electroluminescent element according to 
claim 8 which are the following metals. 
[Claim 10] The manufacture approach of 
an organic electroluminescent element of 
haviug the process which forms a lower 
electrode on a substrate, the process 
which prepares the patternized 
interlayer insulation film, the process 
which forms the organic layer containing 
a luminous layer, the process which forms 
a counterelectrode, and the process which 
forms a dampproof insulator layer in a 
list at the outside surface of a 
nonlimiinescent component part or the 
outside sxirface of a nonluminescent 
component part> and the outside surface 
of a light emitting device part. 
[Claim 11] The manufacture approach of 
an organic electroluminescent element 
according to claim 10 that the process 
which forms a dampproof insulator layer 
is that in which steam moisture vapor 
transmission forms the film of lOg / 
(m2.24h) following. 

[Claim 12] The manufacture approach of 
the organic electroluminescent element 
according to claim 10 or 11 which is what 
forms the oxide, nitride, or acid nitride of 
the ingredient which the process which 
forms a dampproof insulator layer uses 
for a counterelectrode with activated 
oxygen and/or activated nitrogen. 



[Claim 13] The manufacture approach of 
the organic electroluminescent element 
according to claim 10 to 12 which is the 
thing to which the process which forms a 
dampproof insulator layer oxidation, 
nitrides or nitrides [ acid ] the film 
formed at this process after the process 
which forms a counterelectrode with 
activated oxygen and/or activated 
nitrogen. 

[Claim 14] The manufacture approach of 
the organic electroluminescent element 
according to claim 10 to 12 which is the 
thing on which the ingredient used for 
the coimterelectrode by which oxidation 
and nitriding or acid nitriding was 
carried out by the process which forms a 
dampproof insulator layer making it 
oxidation, nitriding, or an acid nitriding 
ambient atmosphere with activated 
oxygen and/or activated nitrogen, and 
forming the film of the iagredient used 
for a counterelectrode is made to deposit. 
[Claim 15] The manufacture approach of 
an organic electroluminescent element 
according to claim 10 to 14 of having the 
process which prepares a stress 
relaxation layer between an interlayer 
insulation film and a dampproof 
insulator layer and/or between a 
counterelectrode and a dampproof 
insulator layer. 

DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[OOOi] 

[Field of the Invention] Since this 
invention is highly minute, and its 
homogeneity luminescence is high in 
more detail and it is excellent in the 
closure engine performance about an 
organic electroluminescent element (it is 
hereafter written as an "organic EL 
device".), it relates to the high organic EL 
device of usefulness especisdly as an 
object for a display. 
[0002] 

[Description of the Prior ArtI In recent 
years, development of the organic EL 
device for a display is performed briskly. 
It is required for the organic EL device 
used for a display that the homogeneity 
luminescence should have high pattern 
NINGU with a high definition (precision). 
[0003] With the interlayer insxilation film, 
it is the component equipped with a part 
for a light-emitting part, and the 
nonlumine scent part, and to 
JP,3-250583,A, pattern precision is good, 
and the homogeneous high component of 
luminescence is indicated. Moreover, a 
wall-like interlayer iasulation film is 
prepared in JP,5-275172,A, and the 
highly minute display whose Rhine pitch 
is about 100 micrometers is indicated by 
forming cathode by slanting vacuum 
evaporationo. 

[0004] However, in the organic EL device 
which prepared the above interlayer 
insulation films, it may insidate mutually. 



the light emitting device part ^ixe0 
which separates an interlayer insulation 
film and adjoins may not be separated, 
and the precision level of patterning may 
be inadequate. Moreover, on the other 
hand, since the thin film of a 
counterelectrode is separated by 
existence of the level difference of an 
interlayer insulation film in the organic 
EL device which prepared the interlayer 
insulation film, the closure engine 
performance may fall, and an electrode 
may oxidize by this, it may deteriorate, 
and a luminescence defect (a dark spot, 
dark area) may be generated. According 
to this luminescence defect, the 
homogeneity of luminescence falls 
remarkably. Moreover, a short circuit 
arises between the light emitting device 
parts which adjoin in order that an 
electrode may touch oxygen and moisture, 
and the faU of this closiire ability has also 
become the cause of reducing those 
insulating separability. These problems 
are critical defects as an organic EL 
device for a display. 
[0005] 

[Problem(s) to be Solved by the 
Invention] This invention was made firom 
the above-mentioned viewpoint, and its 
insulating separability between light 
emitting device parts is high, and closure 
ability is excellent, pattern NINGU is 
highly minute and it aims at ofiTering the 
organic EL device excellent in the 
homogeneity of luminescence. 



3/27 



JP2001-326069A 



[0006] 

[Means for Solving the Problem] this 
invention persons complete header this 
invention for the ability of the pxirpose of 
this invention to be attained effectively 
by forming a specific dampproof insulator 
layer in the outside surface of a 
nonluminescent component part or the 
outside surface of a nonluminescent 
component part, and the outside surface 
of a Ught emitting device part, as a result 
of repeating research wholeheartedly. 
That is, the summary of this invention is 
as foUows. 

The organic electroluminescent 
element in which it is the organic 
electroluminescent element which has 
the light emitting device part which has 
an organic layer containing a luminous 
layer, and the nonltiminescent component 
part to which the interlayer insulation 
film by which pattern processing was 
carried out exists on said substrate and a 
lower electrode, and the dampproof 
insulator layer is formed between the 
lower electrode prepared on the substrate, 
and the counterelectrode at the outside 
surface of said nonluminescent 
component part. 

**2** An organic electroluminescent 
element given in the above <1> with 
which the dampproof insulator layer is 
formed in the outside surface of a 
nonluminescent component part, and the 
outside surface of a light emitting device 
part. 



**3** The above <1> whose steam 
moisture vapor transmission of a 
dampproof insulator layer is lOg / 
(m2.24h) following, or an organic 
electroluminescent element given in <2>. 
**4** An organic electroluminescent 
element given in either of aforementioned 
<1>- <3> which is the oxide, nitride, or 
acid nitride formed by oxidation, 
nitriding or acid nitriding with the 
oxygen into which the priacipal 
component of a dampproof insulator layer 
activated the ingredient used for a 
counterelectrode, and/or activated 
nitrogen. 

**5** An organic electroluminescent 
element given in either of aforementioned 
<1>- <4> whose dampproof insulator 
layers are the things containing AlOx 
(5/4<x<3/2). 

**6** An organic electroluminescent 
element given in either of aforementioned 
<1>- <4> whose dampproof insulator 
layers are, the things containing AlNy 
(4/5<y<4/3). 

**7** An organic electroluminescent 
element given in either of aforementioned 
<1>- <6> with which the hght emitting 
device part which separates an interlayer 
insulation film and adjoins dissociates 
mutually, and is insulated. 
**8** An organic electroluminescent 
element given in either of aforementioned 
<1>- <7> which has a stress relaxation 
layer between an interlayer insulation 
film and a dampproof insulator layer 
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and/or between a counterelectxode and a 
dampproof instdator layer. 
**9** The quality of the material of a 
stress relaxation layer is Young's 
modulus 1x105 N/m2. Organic 
electroluminescent element given in the 
above <8> which is the following metals. 
**10** The manufacture approach of an 
organic electroluminescent element of 
having the process which forms a lower 
electrode on a substrate, the process 
which prepares the patternized 
inter layer insulation film, the process 
which forms the organic layer containing 
a luminous layer, the process which forms 
a counterelectrode, and the process which 
forms a dampproof insulator layer in a 
list at the outside surface of a 
nonluminescent component part or the 
outside surface of a nonluminescent 
component part, and the outside surface 
of a light emitting device part. 
**11** The above <9> whose process 
which forms a dampproof insiJator layer 
is that in which steam moisture vapor 
transmission forms the film of lOg / 
Gn2.24h) following, or the manufacture 
approach of an organic 
electroluminescent element given in <10>. 
**12** The above <10> which is what 
forms the oxide, nitride, or acid nitride of 
the ingredient which the process which 
forms a dampproof insulator layer uses 
for a counterelectrode with activated 
oxygen and/or activated nitrogen, or the 
manufacture approach of an organic 



electroluminescent element given in <11>. 
**13** The manufacture approach of an 
organic electroluminescent element given 
in either of aforementioned <10>" <12> 
which is the thing to which the process 
which forms a dampproof insulator layer 
oxidation, nitrides or nitrides [ acid ] the 
film formed at this process after the 
process which forms a counterelectrode 
with activated oxygen and/or activated 
nitrogen. 

**14** The manufacture approach of an 
organic electroluminescent element given 
in either of aforementioned <10>- <12> 
which is the thing on which the 
ingredient used for the counterelectrode 
by which oxidation and nitriding or acid 
nitriding was carried out by the process 
which forms a dampproof insulator layer 
making it oxidation, nitriding, or an acid 
nitriding ambient atmosphere with 
activated oxygen and/or activated 

nitrogen, and forming the film of the 

ingredient used for a coimterelectrode is 
made to deposit. 

**15** The manufactxu'e approach of an 
organic electroluminescent element given 
in either of aforementioned <10>- <14> 
which has the process which prepares a 
stress relaxation layer between an 
interlayer insulation film and a 
dampproof insvdator layer and/or 
between a counterelectrode and a 
dampproof insulator layer. 
[0007] 

[Embodiment of the Invention] Next, the 
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gestalt of operation of this invention is 
explained. This invention is an organic 
electroluminescent element in which it is 
the organic electroluminescent element 
which has the light emitting device part 
which has an organic layer containing a 
luminous layer, and the nonlumine scent 
component part to which the interlayer 
insulation film by which pattern 
processing was carried out exists on said 
substrate and a lower electrode, and the 
dampproof insulator layer is formed 
between the lower electrode prepared on 
the substrate, and the counterelectrode 
at the outside surface of said 
nonluminescent component part or the 
outside surface of a nonluminescent 
component part, and the outside surface 
of a light emitting device part. 
[0008] The interlayer insulation film by 
which pattern processing was carried out 
here is an insulator layer which forms the 
nonluminescent component part which is 
on a substrate and a lower electrode, 
exists as an insulator layer while forming 
the part Oight-emitting-device part- 
pixel) which acts as a light emitting 
device by opening in which an interlayer 
insulation film does not exist by pattern 
processing, and does not form a light 
emitting device in itself. If an organic 
layer and a counterelectrode are further 
formed on this film, energization only of 
opening in which the interlayer 
insulation film by which pattern 
processing was carried out does not exist 



will be attained, and accurate 
liuninescence will be obtained by only 
that part. Luminescence with a sufficient 
pattern precision is obtained by such 
existence of an interlayer insulation film. 
[0009] Moreover, especially the 
configuration of the interlayer insulation 
film is not limited, and the thing of the 
shape of the shape of the shape of a taper 
and a vertical section and an inverse 
tapered shape is mentioned for a 
cross- section configuration. In this 
invention, the thing of the shape of the 
shape of a taper or a vertical section is 
desirable in these, and a taper-like thing 
is more desirable. Moreover, the 
thickness (height) of the film of an 
interlayer insulation film usually has 
[ that what is necessary is just the 
thickness which has the insulating 
effectiveness ] 50nm * desirable 20 
micrometers, and 500nm • 10 
micrometers are used more preferably. 
[0010] About the quality of the material 
of the interlayer insulation film used by 
this invention, if it is an insulator and is 
the quality of the material in which 
highly minute pattern NINGU is possible, 
you may be what kind of thing, for 
example, various insxilating polymers, an 
insulating oxide, a nitride, etc. will be 
mentioned. As an example of a desirable 
insulating polymer, poljrimide, 
fluorination polyimide, polyolefine, 
polyacrylate, a fluorine system polymer, 
the poly quinoline, etc. are mentioned, 
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and AlOp (l/2<p<=3/2), SiOq, 
fluoridation SiOq (l< q<2), Si3N4, etx;. 
are mentioned as a desirable insulating 
oxide and a nitride. 

[0011] Moreover, about the quality of the 
material of an interlayer insulation film, 
the thing of low hygroscopicity is more 
desirable. Specifically, the moisture 
absorption capacity when measuring by 
ASTM-D570 law Below 0.5 mass % is 
desirable and especially the following 
[ 0.1 mass % ] have desirable moisture 
absorption capacity. The interlayer 
insulation film with high hygroscopicity 
is because it becomes the cause which it 
oxidizes, the electrode of an organic EL 
device is degraded, and a Ixuninescence 
defect (dark spot) etc. produces, when the 
moisture mixed during component 
production oozes out. A fluorine system 
polymer, polyolefine, etc. can be 
mentioned as the quality of the material 
of such a low hygroscopicity interlayer 
insvdation film. Moreover, an interlayer 
insvdation filTn may contain a water 
absorption agent as a means to improve 
the hygroscopicity of the 
above-mentioned interlayer insulation 
film. By adsorbing the moisture which 
invades from the exterior other than the 
moisture which the above mentioned 
component holds by this water absorption 
agent, generating of the dark spot by 
oxidation of the component component 
containing an electrode or dark area can 
be controlled, and it is effective in 



maintaining the homogeneity of the 
luminescence side of an organic EL device. 
Although the water absorption agent 
used here will not be limited especially if 
it is an ingredient which adsorbs 
moisture, there are many coefficients of 
water absorption and what has the 
property which cannot emit easily the 
moisture to which it stuck once is 
desirable. Although especially the 
configuration of such a water absorption 
agent is not limited, it is desirable at the 
point that an adsorption area is [ a 
powdery thiag ] large and water 
absorption power is high. Moreover, as 
mean particle diameter of a water 
absorption agent, when a 
0.03-2-micrometer thiag raises 
absorptivity ability, it is desirable, and 
that whose mean particle diameter is 
0.1-2 micrometers is still more desirable. 
Although the content of the water 
absorption agent in an interlayer - - - 
insulation film is not limited especially 
since it is dependent on a class, particle 
size, etc. of a water absorption agent, 
generally it is desirable, and is still more 
desirable. [ 10 - 30vol% of ] [ 1 • 90vol% 
of] It is because the patterning precision 
of an interlayer insulation film may fall 
less than [ lvol% ] if the effectiveness of 
adsorbing moisture may become 
inadequate and exceeds 90vol%. The 
water absorption agent which 
furthermore carried out activity 
processing and dehydration processing is 
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desirable at the point that water 
absorption power is high. 
[0012] As an example of the water 
absorption agent which can be used in 
this invention Silica gel, a zeolite, an 
activated aliimina, a titania, the diatom 
earth, activated carbon, Hemihydrate 
gypsum, a phosphorus pentaoxide, 
magnesiiun perchlorate, a potassixun 
hydroxide, a calcium sulfate, A calcium 
bromide, a calcium oxide, the barium 
oxide, a zinc oxide, a zinc bromide, And 
inorganic compounds, such as anhydrous 
copper sulfate, a lithium, beryllium, a 
potassium. The metal alloy containing 
metals, such as sodium, magnesium, a 
rubiditim, strontium, and calcium, and 
these and also absorptivity resin, for 
example, a polyamide, pol3dmide, an 
acrylic polymisr, or an methacrylic system 
polymer is mentioned. Only one kind may 
be used for these or they may use two or 
more kinds together. 

[0013] Furthermore, about the quality of 
the material of the interlayer insulation 
film of this invention, you may have a 
photosensitive function. When the 
ingredient which holds this function is 
used, photograph RISOGURAFU 
becomes possible, without using a 
photoresist, and it is effective in the 
pattern NINGU process of a component 
being simplified. As an ingredient which 
gave this photosensitivity, what is 
marketed as this kind of a thing can be 
used. 



[0014] In this invention, the 
above-mentioned interlayer insulation 
film needs to carry out pattern processing 
so that a light emitting device part may 
be prepared. There is no approach of this 
pattern processing and it can perform 
especially a limit by various approaches. 
There is an approach using photograph 
RISOGURAFU as the typical approach. 
By this approach, first, a film is produced 
in ** interlayer insulation film, 
subsequently sensitization and 
development of ** photoresist are 
performed, and ** pattern NINGU is 
carried out after that, the case where film 
production of an interlayer insulation 
film uses an insulating polymer - usually 
- a polymer solution or a polymer 
precursor solution - the applying method, 
a spin coat method, and DIPINGU - it 
carries out by law etc. and, in the case of 
an oxide and a nitride, usually carries out 
by approaches, such as vacuum 
deposition, chemical vapor deposition . 
(CVD method), a plasma- CVD method, 
an ECRCElectron Cyclotron 
Rezonance)-CVD method, the sputtering 
method, and the E OR- sputtering method. 
Moreover, in order to perform 
sensitization and development of a 
photoresist, selection of the photoresist 
which was suitable for the definition of a 
desired pattern first, and the exposing 
method is carried out. There are for 
example, the contact exposing method, 
the contraction exposing method, etc. as 
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exposing method. Then, pattern NINGU 
is performed. Here, etching removal of 
the part into which the photoresist does 
not remain is carried out. There is the dry 
etching method which carries out 
decomposition removal of the interlayer 
insulation filTn by the wet etching method 
which dissolves an interlayer insulation 
film with a solvent and is removed as the 
etching approach, the plasma, etc. When 
using the wet etching method, it is 
desirable to use a solvent with the large 
rate of etching of a vertical interlayer 
insulation film to a substrate. When this 
solvent exists according to various 
interlayer insulation films, since using 
the wet etching method leads to reduction 
of a production cost, or improvement in 
productivity, it is desirable. When using 
the dry etching method, selection of 
etching gas is important. It is desirable to 
etch to polymers, such as polyimide, 
fluorination polyimide, polyolefine, 
polyacrylate, and the poly quinoline, 
using the oxygen plasma. On the other 
hand, as for a fluorine system polymer, 
oxide, a nitride, etc., it is desirable to use 
as etching gas what radical-ized fluoride 
carbonization gas by the plasma. 
Especially as fluoride carbonization gas, 
CHF3 and CF4 grade are desirable. 
Moreover, using halogenation boron gas, 
oxygen, an argon, etc. can also be mixed 
and used for fluoride carbonization gas. 
[0015] Although an interlayer insulation 
film is producible as mentioned above, 



after carr3dng out the film production 
patternizing of the paste which mixed the 
oxide besides this approach by 
screen-stencil etc., the approach of 
calcinating at hundreds of times and 
producing the interlayer insulation film 
by which pattern processing was carried 
out is also effective. 
[0016] This invention is an organic 
electroluminescent element by which the 
dampproof insulator layer is formed in 
the outside surface of the nonlumine scent 
component part in which the above 
interlayer insulation films by which 
pattern processing was carried out exist. 
This dampproof insulator layer is fiilm 
which equips with and has dampproofing 
and insulation. And the dampproofing of 
the dampproof insulator layer requires 
that steam moisture vapor transmission 
should be lOg / (m2.24h) following, it is 
more desirable that they are 5g / 
(m2.24h) following, and it is desirable 
that they are especially Ig / (m2.24h) 
following. If the steam moisture vapor 
transmission of a dampproof insulator 
layer exceeds 10g/Gn2.24h), degradation 
of a component component cannot be 
controlled but a dark spot etc. will occiu-. 
[0017] In addition, the value of steam 
moisture vapor transmission here can be 
set to 40 degrees C and 90% of relative 
humidity, and, specifically, can be 
substantially measured by the same 
approach with JIS Z 0208 
(moisture'vapor-transmission test 
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method of a moistureproof packaging 
material), or this. 

[0018] Although the above dampproof 
insulator layers should just exist in the 
outside surface of a nonluminescent 
component part, they bring about the 
effectiveness which maintains the 
homogeneity of nothing and a 
luminescence side for the operation which 
controls generating of a dark spot or dark 
area by pressing down preventing an 
electrode contacting external oxygen, 
moisture, etc., and emitting oxygen, 
moisture, etc. inside an interlayer 
insulation film by the dampproofing 
(ability) of this dampproof insulator layer. 
Furthermore, this dampproof instdator 
layer also brings about the effectiveness 
which raises highly minute [ of nothing 
and patterning ] for the operation which 
insulates between the light emitting 
device parts which adjoin by that 
insulation; and is separated. 
[0019] There are various modes about the 
location in which this dampproof 
insulator layer is formed. For example, 
the mode in which a dampproof insulator 
layer exists also all over the outside 
surface of a Ught emitting device part 
with the whole outside surface surface of 
a nonluminescent component part is 
mentioned Crefer to drawing 1 ). This 
mode is the point which raises the 
dampproofing of the whole organic EL 
device further, and is an especially 
desirable mode while it raises insulation. 



[0020] Moreover, the mode which exists 
in the part to which a dampproof 
insulator layer is located in the lateral 
surface of an interlayer insulation film 
among the outside surfaces of a 
nonluminescent component part is 
mentioned Orefer to drawing 3 ). In such 
both modes, it is effective in the ability 
for the dampproofing and the insulation 
of a dampproof insulator layer to be 
fulfilled, and attain the purpose of this 
invention, and shorten the production 
time of a dampproof insulator layer more. 
[0021] Furthermore, you may be the 
mode by which the dampproof insulator 
layer is formed only ia the part of the 
skirt of an interlayer insulation film 
among the outside surfaces of a 
nonluminescent component part (refer to 
drawing 4 ). Since dampproofing is most 
inferior in the part of the skirt of an 
interlayer insulation film in many cases, 
it is the mode which concentrated the 
. dampproof insulator layer on the part. 
Therefore, even if it is the dampproof 
insulator layer of such a mode, the 
purpose of this invention can be attained. 
[0022] Thus, the dampproof insiUator 
layer of this invention must not 
necessarily cover the whole surface of the 
outside surface of a nonluminescent 
component part or a Ught emitting device 
part> as long as it can insulate between 
the adjoining Ught emitting device parts 
and the dampproofing of an interlayer 
insulation film can be secured. 
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[0023] In addition, that there should just 
usually be about lOnm, although there is 
especially no limit about the thickness of 
the dampproof insulator layer in this 
invention and it changes with ingredients, 
if a lOnm • 5 micrometers thing is used, 
the purpose can be attained. 
[0024] Although there will be especially 
no limit if it has dampproofing and 
insulation as mentioned above about the 
quahty of the material of this dampproof 
insulator layer, it is desirable to use the 
film which uses as a principal component 
the oxide, nitride, or acid nitride of the 
ingredient used for a counterelectrode 
from a viewpoint which raises the 
manufacture effectiveness of a 
component. Especially these have 
desirable oxide, nitride, or acid nitride 
formed by oxidation, nitriding or acid 
nitriding with activated oxygen and/or 
activated nitrogen. "Activated oxygen" 
here and "activated nitrogen" are gas 
which raised the energy level of oxygen 
atom content gas or nitrogen atom 
content gas, and made reactivity high. 
For example, the thing ia an ionized state 
or the plasma state in the radical 
condition in an excitation state is said. 
[0025] moreover, the thing which has the 
big conductivity as a metal used as the 
ingredient used for a counterelectrode 
here " the thing of 1x10 to 3 or less 
ohm -cm is used for specific resistance, the 
thing of 1x10 to 4 or less ohm cm is still 
more desirable, and specific resistance is 



specifically used. As an example of 
representation of these metals, 
aluminum, Cu, Ag, Cr, Ta, Mg, W, Zn, Ti, 
etc. are mentioned as a simple substance. 
Moreover, as an alloy, an alloy with 
various metals with aluminum, for 
example, alimiinum'Si, aluminum-Ta, 
aluminum'Li, alumiaum -calcium, 
aluminumln, etc. are mentioned also in 
the alloy formed from the 
above-mentioned metal. The case where 
the ingredient used for a counterelectrode 
is aluminum or aluminum content alloy 
also in these is desirable. 
[0026] Generally the oxide of the metal 
simple substance as an ingredient used 
for these counterelectrodes or an alloy, a 
nitride, and an acid nitride are used as a 
dampproof insulator layer. That is, 
specifically, it is the nitride of alumimium 
nitride, nitriding copper, nitriding silver, 
nitriding chromium, tantalum nitride, 
magnesium nitride, a nitriding tungsten, 
nitriding zinc, titanium nitride, and said 
aluminum containing alloy etc. at an 
aluminum oxide, copper oxide, a silver 
oxide, chromic oxide, tantalum oxide, 
magnesium oxide, tungstic oxide, a ziac 
oxide, titanium oxide and the oxide of 
said alximinum containing alloy, and a 
pan. And film, such as these oxides and a 
nitride, may not be stoichiometric. 
Moreover, it does not necessarily need to 
be transparent and you may be the oxide 
film which distributed the black defect 
oxide -film (film of the presentation which 
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shifted rather than stoichiometric) 
metallurgy group particle, and the nitride 
film which distributed the metal particle. 
These can be made into the light 
absorption film of black nature, and are 
effective in raising the contrast of a light 
emitting device or luminescence 
equipment by forming the dampproof 
insulator layer of light absorption nature 
in the front face of a nonluminescent 
component part. 

[0027] Also in these, the case where a 
dampproof insulator layer contains an 
aluminum oxide and alumimium nitride 
is desirable. Especially, when an 
aluminum oxide is a thing containing the 
compound expressed with AlOx 
(5/4<x<3/2), the case where alumimium 
nitride is a thing containing the 
compoimd expressed with AlNy 
(4/5<y<4/3) is desirable. 
[0028] Next, as the formation approach of 
such a dampproof insulator layer, 
although there is especially no limit, if 
the case where it is the oxide, nitride, or 
acid nitride of the ingredient which the 
principal component of a dampproof 
insulator layer uses for a 
counterelectrode is made into an example 
and it explains, a following approach (l) 
and a following approach (2) will be 
mentioned, for example. 
[0029] Approach (l) 

the oxygen activated on the front face of 
the thin film after forming the ingredient 
used for a counterelectrode by vacuum 



deposition, a spatter, etc. and/or activated 
nitrogen, and the gas which specifically 
mixed oxygen, nitrogen, NO, ammonia, or 
these with rare gas " plasma-izing or it 
ionizes and they are an exposure or the 
approach of putting. The film formed 
with the ingredient which this uses for 
said counterelectrode is oxidation, 
nitrided or acid nitrided. Although there 
are various approaches in plasma 
formation, it is simple to plasma-ize gas 
by microwave, an alternating current, or 
the electromagnetic wave (RF). For 
example, an parallel monotonous mold 
electrode or a barrel-type electrode is 
prepared into a vacuum tub, and the 
approach of impressing and plasma-izing 
an alternating current or an 
electromagnetic wave to this is 
mentioned. Although what is necessary is 
to select sidtably conditions, such as gas 
pressure in this case, and a degree of 
vacuTim, and just to perform oxidation, 
nitridrag, or acid nitciding, RF output has 
the desirable conditions of 0.2 - 400 
mW/cm2 and a 10-2 to 5x10 to 1 Pa 
degree of vacuum, for example. When 
ionizing on the other hand and 
irradiating this, it is also desirable to use 
an ion gun. As a method of an ion gun, 
there are various methods, such as an 
ECR mold and the Kauffrnann mold, and 
lOV-SltV and an exposure current usually 
carry [ the accelerating potential of an 
exposure ] out with O.lmicro A- 200mA 
and a 10*6 to 5x10 to 1 Pa degree of 
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vacuum. 

[0030] Approach (2) 

After forming a oounterelectrode, it is the 
approach of making the ingredient used 
for the counterelectrode by which 
oxidation and nitriding or acid nitriding 
was carried out depositing, by making it 
oxidation, nitriding, or an acid nitriding 
ambient atmosphere with activated 
oxygen and/or activated nitrogen, and 
forming the fihn of the ingredient used 
for a counterelectrode by vacuimi 
deposition, a spatter, etc. This is the 
so-called reactant vacuum deposition. As 
the formation approach of the oxidizing 
atmosphere in this case, the approach of 
introducing the oxygen or ozone of a 
minute amount into vacuum 
evaporationo of a counterelectrode and 
the vacuum ambient atmosphere under 
spatter is mentioned. For example, 
oxygen or ozone is introduced into a 
vacuum tub so thatr a degree of vacuum 
may serve as 10*1 to ten to 4 Pa. You may 
be the whole vacuum tub and may make 
it spray near a substrate or a 
coimterelectrode front face as a location 
which introduces oxygen or ozone. 
Furthermore, it may mix with rare gas 
etc. and oxygen and ozone may be used. 
Moreover, as the formation approach of 
an oxidizing atmosphere, a plasma 
ambient atmosphere is formed, the 
vacuum evaporationo particle of the 
ingredient used for a counterelectrode 
into this may be passed, it may be made 



to oxidize, and you may make it deposit. 
As described above, there are various 
approaches among these plasma 
formation approaches. Moreover, it is the 
approach of depositing the iagredient 
used for a counterelectrode, ionizing 
oxygen and irradiating this as the 
formation approach of another desirable 
oxidizing atmosphere. As a method of an 
ion gun used here, the same method as 
the above and conditions can be 
mentioned. Moreover, you may be the 
approach of introducing nitrogen and 
ammonia of a minute amoimt into the 
vacuum ambient atmosphere imder 
vacuum evaporationo and spatter of the 
ingredient used for a coimterelectrode as 
nitriding or the formation approach of 
4r*4r:fr*****4r** jg approach of 

forming a plasma ambient atmosphere as 
the formation approach of an ambient 
atmosphere, making it nitride or ****** 
by passing the vacuum evaporationo 
particle of the ingredient used for a 
counterelectrode into this, and making it 
deposit more preferably. As plasma-ized 
gas, the gas which mixed these with rare 
gas, such as oxygen, nitrogen, NO, and 
ammonia, is mentioned. Moreover, it is 
the approach of depositing the ingredient 
used for a coimterelectrode, ionizing 
nitrogen, NO, and ammonia and 
irradiating this as the formation 
approach of another ambient atmosphere. 
The method of an ion gun used here is the 
same as that of the above mentioned 
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thing. 

[0031] Thus, the film more precise than 
usual oxygen, the oxide film of extent 
which carried out oxidation etc. hy 
nitrogen-gas-atmosphere mind, etc. is 
formed, and the dampproof insulator 
layer obtained turns into a dampproof 
insulator layer which demonstrates the 
above mentioned imique effectiveness. 
[0032] Then, light emitting device parts, 
such as a substrate in the organic EL 
device of this invention, an electrode, and 
an organic layer, are explained. First, 
what has transparency as a substrate of 
an organic EL device in this invention is 
desirable, and, generally glass, a 
transparent plastic, a quartz, etc. are 
used. 

[0033] Moreover, what is necessary is just 
to usually use a conductive transparence 
oxide electrode, when a lower electrode is 
an anode plate, for example although it 
may be the case where it is cathode about 
a lower electrode in this invention, and 
an anode plate. Specifically, Oxidation In, 
Sn addition oxidation In, a fluoridation 
zinc oxide, an oxidation In-zinc oxide, etc. 
are mentioned. Moreover, a lower 
electrode can also consist of a wiring 
layer and an electrode of half-conductivity. 
For example, various inorganic 
semi conductors and an organic 
semiconductor are used as a 
half -conductivity electrode. Specifically, C, 
DLC (diamond-like carbon), ZnS, ZnSe, 
ZnSSe, MgS, MgSSe, the poly aniline and 



its derivative, the poly thiophene and its 
derivative, a Lewis acid addition amine 
compound layer, etc. can be used. 
[0034] Moreover, they may be the case 
where it is an anode plate about the 
counterelectrode in this invention, and 
cathode. For example, when using a 
counterelectrode as cathode, the quality 
of the material has an alkali-metal 
content alloy or a desirable 
alkaline -earth-metal content alloy. 
Specifically, alloys, such as Mg^Ag, 
aluminum Xi, Pb'Li, Zn-Li, Bi-Li, In'Li, 
and aluminum:calcixmi, are mentioned. 
These have corrosion resistance and are 
low work functiohs. Moreover, as another 
desirable example, the super-thin film 
(0.1-lOnm of thickness) of an alkali metal 
compound, an alkaline-ear tfa-metal 
compound, or a rare earth compound is 
prepared in an interface with an organic 
layer, and the thing using the 
above-mentioned metal simple substance 
and an alloy is mentioned on it. That is, 
as a metal simple substance, the alloy 
with which aluminxim, Cu, Ag, Cr, Ta, Mg, 
W, Zn, Ti, etc. are formed from the 
above-mentioned metal as an alloy again, 
especially the alloy of aluminum and 
other various metals, for example, 
aluminum-Si, aluminum-Ta, 
aluminum*Li, alumiaum^calciiim, 
aluminumln, etc. are mentioned. After 
adding an alkali metal compound, an 
alkaline-earth-metal compound, or a rare 
earth compound in the organic layer 
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which furthermore approaches cathode 
and strengthening electron injection 
transportability, the above, a metal, or an 
alloy may be used. 

[0035] Next, although it is the organic 
layer of the oi^anic EL device in this 
iavention, especially the configuration of 
this organic layer is not limited, for 
example, the following configurations are 
mentioned. 

** The organic layer in an anode plate / 
luminous layer / cathode ** anode plate / 
electron hole transportation layer / 
luminous layer / cathode ** anode plate / 
electron hole transportation layer / a 
luminous layer / electronic transportation 
layer / cathode ** anode plate / 
hole-iajection layer / electron hole 
transportation layer / lumiaous layer / 
electronic transportation layer / cathode 
this invention means.the 
above-mentioned hole-injection layer, an 
electron hole transportation layer, a " 
limiinous layer, and an electronic 
transportation layer. However, except a 
luminous layer, it does not necessarily 
need to be formed fi-om the organic 
substance and an inorganic 
semiconductor material, an inorganic 
insulating material, and others may be 
used if needed. In this invention, 
especially the ingredient used for each 
class is not limited, and can use all things. 
For example, as organic material used as 
a luminous layer, a JISUCfflRIRU 
derivative, a S-hydroxyquinoUne system 



metal complex, etc. are effective as 
luminescence material, and the poly 
fluorene derivative, the poly arylene 
vinylene derivative, etc. have them. [ still 
more useful ] 

[0036] as the formation approach of the 
above-mentioned organic layer - the 
various ** ****, such as vacuum 
deposition, a spin coat method, and the 
bar coat method, - things are made. The 
direction which uses vacuum deposition 
when using the thing of molecular weight 
300-2000 as an organic compound is more 
desirable than the viewpoint of the 
thickness homogeneity of film production, 
and defect-free nature, and when the 
molecular weight of an organic compound 
is 2000 or more, it is desirable to use the 
spin coat method which is a wet method, 
the bar coat method, a spray method, etc. 
[0037] Vacuum deposition and the 
sputtering method are preferably used in 
these, and the film production approach- 
has especially desirable vacuum 
deposition. Although what kind of 
approach is sufficient as the vacuum 
evaporationo approach used for this 
invention, it is more desirable to 
vapor-deposit the vacuvim evaporationo 
direction firom directiy under to a 
substrate side. 

[00381 Next, invention of the second of 
this invention is explained. Invention of 
the second of this invention is an organic 
EL device which has a stress relaxation 
layer between the aforementioned 
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interlayer insulation film and a 
dampproof insiQator layer and/or 
between a counterelectrode and a 
dampproof insulator layer. 
[0039] It controls that a crack occurs in a 
dampproof insiilator layer with the stress 
generated &om a difference of coefficient 
of thermal expansion to the Lord of an 
interlayer insulation film, or a 
counterelectrode and a dampproof 
insulator layer, and by preparing this 
stress relaxation layer shows the 
effectiveness which carries out 
improvement in maintenance of moisture 
proof of a dampproof insulator layer, and 
the closure effectiveness. This increases 
further the effectiveness which gives the 
homogeneity of Ituninescence of the 
organic EL device in this invention. 
[0040] If the stress relaxation layer said 
here exists between an interlayer 
insulation film and a dampproof 
insulator layer and/or between a - 
counterelectrode and a dampproof 
insulator layer, it can attain the purpose. 
The thickness of the film of this stress 
relaxation layer has lOnm ■ desirable 10 
micrometers, although there is especially 
no limit. Moreover, as the quality of the 
material of this stress relaxation layer, a 
soft metal is desirable, for example, the 
metal of 1x105 N/m2 (1x104 kg/m2) has 
desirable Young's modulus, the metal 
below 6x104 N/m2 (6x103 kg/m2) is more 
desirable, and especially the metal below 
3x104 N/m2 (3x103 kg/m2) has Young's 



modulus more desirable than the 
ingredient which Young's modulus uses 
for a counterelectrode. In the case of the 
metal with which Young's modulus 
exceeds 1x104 N/m2, stress occurs, and a 
dark spot becomes easy to expand and is 
not desirable. As the desirable quality of 
the material. In, Pb, Sn, Sb, Bi(s), and 
these alloy and various solder can be 
mentioned concretely. Moreover, as 
another desirable mode, the middle 
presentation of an iagredient or 
inclination-ized presentation of the 
above-mentioned dampproof insulator 
layer and a counterelectrode is mentioned. 
As a middle presentation, a mixed 
presentation with a coxinterelectrode 
ingredient and inorganic compounds 
which are dampproof insulator layers, 
such as an oxide and a nitride, is 
mentioned. Moreover, it is the gestalt 
from which it becomes Isurge gradually, 
and the degree of oxidation of a 
coimter electrode becomes contiguity or 
the same presentation, and becomes the 
presentation of a dampproof insulator 
layer with a dampproof insulator layer as 
it shifts to the inorganic compound film 
from a coimterelectrode on a boundary 
with the inorganic compound film as an 
inclination-ized presentation from a 
coimterelectrode. 

[0041] As the formation approach of the 
aforementioned stress relaxation layer, a 
vacuum deposition method or a spatter is 
desirable. The above mentioned soft 
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metal is a low-melt point point, and it is 
because it is very easy to carry out 
vacuum evaporationo. For example, if 
vacuum deposition of these metals is 
carried out after the film of the ingredient 
used for a coimterelectrode with a 
counterelectrode formation process is 
formed, a stress relaxation layer can be 
formed. Moreover, as an option, carrying 
out a spatter, in the ingredient used for a 
counterelectrode, it is gradually made an 
oxidizing atmosphere or a nitriding 
ambient atmosphere, and vacuum 
evaporationo or the approach of forming 
the mixed presentation of a 
coimterelectrode ingredient and an 
inorganic compound or an 
incUnation-ized presentation is 
mentioned. If it is gradually made 
oxidation or a nitriding ambient 
atmosphere, the degree of oxidation of the 
above-raentioned counterelectrode or 
nitriding becomes large gradually, and 
can realize the gestalt from which it 
becomes contiguity or the same 
presentation, and becomes the 
presentation of a dampproof insulator 
layer with a dampproof insulator layer, 
[0042] As an approach of making it into 
an oxidizing atmosphere or a nitriding 
ambient atmosphere gradually, the 
increasing- amount which introduces 
oxygen or ozone of minute amount into 
vacuum ambient atmosphere under 
vacuum evaporationo and spatter of 
coimterelectrode approach is mentioned 



like the above. Moreover, the approach of 
making it deposit, forming a plasma 
ambient atmosphere, passing the vacuum 
evaporationo particle of the ingredient 
used for a counterelectrode into this as 
the formation approach of another 
ambient atmosphere, and oxidation, 
nitriding or acid nitriding is mentioned. 
In this case, the approach of 
strengthening the plasma output may be 
used. As an option, in case the ingredient 
used for a coimterelectrode is deposited 
ionizing nitrogen, NO, and ammonia and 
irradiating this, the approach of 
strengthening ionization accelerating 
potential or enlarging an ion current 
value is also still more suitable. 
[0043] Next, about the organic EL device 
in this invention, it can manufacture 
efficiently and economically by the 
following approaches. The manufacture 
approach of the organic EL device in this 
invention is the manufacture approach of " • 
an organic EL device including the 
process which forms a lower electrode on 
a substrate, the process which prepares 
the patternized interlayer insulation film, 
the process which forms an organic 
luminous layer, the process which forms a 
counterelectrode, and the process which 
forms the dampproof film at a list on the 
outside surface of a nonluminescent 
component part or the outside surface of 
a nonluminescent component part, and 
the outside surface of a light emitting 
device part. 
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[0044] In the above-mentioned 
manufacture approach, a lower electrode 
is first formed in a substrate by the usual 
approach. Usually, a conductive 
transparence oxide is produced with 
vacuum deposition, a spatter, or a GVD 
method. Moreover, when carrying out 
pattern processing of the lower electrode, 
the approach of forming by the pattern of 
a request of a photoresist on the 
conductive oxide film, and etching 
conductive oxide and carrying out pattern 
processing with an etching reagent, by 
making this into a mask, with a 
FOTORISO graphic method, can be used. 
The acids marketed for this purpose can 
be used as an etching reagent used here. 
[0045] Next, what is necessary is to 
produce the above mentioned ** 
interlayer insulation film, to expose and 
develop ** photoresist, and just to form 
an interlayer insulation film according to 
** pattern NINGU process subsequently 
as a process which prepares the 
patternized interlayer insulation film, 
although various approaches can be 
chosen with the ingredient etc. Moreover, 
you may be screen printing other than 
this approach etc. 

[0046] Then, the organic layer containing 
a luminous layer is formed. At this 
process, vacuum deposition, the approach 
of carrying out multiple- times vacuiun 
evaporatdono, while using a mask as 
indicated by JP, 3-250583, A, etc. are 
mentioned that what is necessary is just 



to use the method of forming the above 
mentioned organic thin film. The process 
which furthermore continues and 
prepares a coimterelectrode is performed. 
This process forms the ingredient used 
for a counterelectrode by vacuum 
evaporationo or the spatter on an organic 
thin fihn, as described above. 
[0047] Subsequently, a dampproof 
insulator layer is formed in the outside 
surface of a nonliuninescent component 
part in this invention. The dampproof 
insulator layer may be further formed 
also all over the outside-surface top of a 
light emitting device part with the 
outside surface of a nonluminescent 
component part as mentioned above, and 
may be formed in a part of outside 
surface of a nonluminescent component 
part. 

[0048] Moreover, this dampproof 
insulator layer requires that steam 
moisture vapor transmission should be 
lOg / (m2.24h) following, it is more 
desirable that they are 5g / (m2.24h) 
following, and it is desirable that they are 
especially Ig / (m2.24h) following. 
[0049] As a process which forms this 
dampproof insulator layer, the process 
which forms the film which uses as a 
principal component the oxide, nitride, or 
acid nitride of the ingredient used for a 
counterelectrode at the outside surface of 
a nonliiminescent component part etc. is 
desirable at the point that membranous 
formation is easy. 
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[0050] and as an approach of forming the 
film which uses as a principal component 
the oxide, nitride, or acid nitride of the 
ingredient used for this counterelectrode 
Like the approach of oxidation, nitriding 
or acid nitriding the film formed of this 
process after the process which forms the 
film of the ingredient used for a 
counterelectrode like the aforementioned 
approach (l), or said approach (2) The 
method of making the ingredient which 
performs film formation under oxidation, 
nitriding, or an acid nitriding amhient 
atmosphere, and is used for the 
counterelectrode by which oxidation and 
nitridiag or acid nitriding was carried out 
deposit is mentioned. 
[0051] In this invention, although 
dampproof insulator layers, such as film 
which uses as a principal component the 
oxide, nitride, or acid nitride of the 
ingredient used for a coimterelectrode as 
mentioned above, are formed, the 
adjoining Ught emitting device part 
insulates and is separated by formation 
of the film. If the part which is especially 
the outside surface of a nonlumine scent 
component part, and is equivalent to the 
lateral surface of an interlayer insulation 
film oxidation, nitrides or nitrides [ acid ] 
this film powerfully after forming the 
film of the ingredient used for a 
coimterelectrode, since the thin 
counterelectrode layer of thickness 
usually exists, two coimterelectrodes 
separated with the interlayer insulation 
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film concerned will be insulated and 
separated. It is not necessary to 
necessarily use the interlayer insulation 
film of an inverse tapered shape cross 
section, and in this invention, the 
counterelectrode layer prepared in this 
flank outside surface when using the 
interlayer insulation film which holds a 
level difference cross section is oxidized 
or nitrided completely, and it becomes 
possible to make coxmterelectrodes 
separate, the desirable voice of especially 
this invention - the process which forms 
a lower electrode as two or more 
parallel-pole Rhine on a substrate if like 
" The process which forms the interlayer 
insulation film which forms a . 
nonluminescent component part in the 
shape of [ two or more ] a rib, and lower 
electrode Rhine and this rib are made to 
cross at right angles, and forms it, The 
process which forms the organic layer 
containing a lumiaous layer, the process 
which forms a counterelectrode, the 
outside surface of a nonluminescent 
component part, Or the oxide of the 
ingredient used for a coimterelectrode at 
the outside surface of a nonluminescent 
component part, and the outside surface 
of a light emitting device part, It is the 
manufacture approach of the organic EL 
device which includes at least the process 
which the ingredient used for the 
counterelectrode of the flank of this rib is 
completely insulation-ized [ process ] 
while forming the dampproof insulator 
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layer which uses a nitride or an 
oxidization nitride as a principal 
component, and makes parallebpole 
Rhine of a counterelectrode separate 
mutually. The organic EL device of XY 
matrix type can be manufactured by 
doing in this way. 

[0052] In addition to each process of said 
manufacture approach, in the 
manufacture approach of the organic EL 
device in this invention, the process 
which prepares a stress relaxation layer 
between an interlayer insidation film and 
a dampproof insulator layer and/or 
between a counterelectrode and a 
dampproof insulator layer is also 
employable. 

[0053] About the approach of preparing a 
stress relaxation layer, a vacuum 
deposition method or a spatter is used 
preferably as mentioned above. In this 
case, the ingredient used for a 
counterelectrode accumulates, and after 
being thin-film-ized, if vacu\im deposition 
of the metal for stress relaxation layers is 
carried out, a stress relaxation layer can 
be formed. Moreover, with this, there is 
the approach of forming the mixed 
presentation of vacuum evaporationo, or 
the ingredient and inorganic compound 
which make gradually a nitriding 
ambient atmosphere or an oxidizing 
atmosphere, and are used for a 
counterelectrode while carrying out a 
spatter, or an inclination-ized 
presentation as an option about the 



ingredient used as a counterelectrode. If 
it is gradually' made an oxidizing 
atmosphere, the degree of oxidation of the 
ingredient used as the above-mentioned 
counterelectrode becomes large gradually, 
and can realize the gestalt from which it 
becomes contiguity or the same 
presentation, and becomes the 
presentation of a dampproof insulator 
layer with the dampproof film. 
[0054] 

[Example] Next, although an example 
explains this invention still more 
concretely, this invention is not limited at 
all by these examples. 
[Preliminary experiment] 
(The presentation of a dampproof 
insulator layer, and check 1 of a property) 
The aluminum^Li alloy of 20 micrometers 
of thickness was formed on the 
polyethylene terephthalate (PET) film. 
Subsequently, this has been arranged in 
the center of the electrode of the parallel * 
monotonous mold of a plasma irradiation . 
chamber, and the oxygen plasma 
exposure was carried out on condition 
that a 1.2x10 to 2 Pa degree of vacuum, 
the volume ratio 200^75 of Ar:02, and RF 
output 92 mW/cm2. As a result of 
X-ray-photoelectron-spectroscopy 
equipment's (XPS's) analyzing the 
obtained oxide film, it was AlOx (x= 1.30). 
Moreover, the steam moisture vapor 
transmission of this film was 
2.5g/(m2.24h). 

(The presentation of a dampproof 
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insulator layer, and check 2 of a property) 
Instead of the oxygen plasma exposure of 
check 1, the nitrogen plasma exposure 
was carried out on condition that a 
1.2x10 to 2 Pa degree of vacuxim, the 
volume ratio 200^60 of Ar' nitrogen, and 
RF output 140 mW/cm2. This nitride was 
AlOy (y= 1.22) and steam moisture vapor 
transmission was 1.8g/Gca2.24h). 
(The presentation of a dampproof 
insulator layer, and check 3 of a property) 
Instead of the oxygen plasma in the 
presentation of a dampproof insulator 
layer, and the check 1 of a property, 02 
was ozonized and was irradiated. This 
oxide film was AlOx Cx= 0.9), and steam 
moisture vapor transmission was 
20g/(m2.24h). 

(The presentation of a dampproof 
insulator layer, and check 4 of a property) 
Alumiaum was made to vapor-deposit as 
an oxygen plasma ambient atmosphere 
with a 1.2x10 to 2 Pa degree of vacuum, 
and the aluminum oxide was made to 
deposit instead of the oxygen plasma 
exposure of check 1. This oxide film was 
AlOx (x= 1.35), and steam moisture vapor 
transmission was 1.2g/(m2.24h). 
[0055] [Example l] 
(l) On the glass substrate 2 with a 
formation thickness [ of a rib-like 
interlay er insulation film ] of 0.7mm, the 
substrate which has the lower electrode 
which carried out stripe processing of the 
ITO in 300-micrometer pitch was 
prepared. On this lower electrode, the 



NEGATAIPU resist (Nippon Zeon Ck)., 
Ltd. make; ZCOAT-1410) of a 
photosensitive polyolefine system was 
rotated for 35 seconds by spinner speed 
ISOOrpm on the spin coat, and the film 
was produced. This thickness was 5.3 
micrometers. Subsequently, 70 degrees C 
dried in hot oven for 30 minutes (BEKU), 
Next, a photo mask is used and they are 
120 mJ/cm2 by 365nm ultraviolet rays 
exposure. The exposure was exposed. It 
was made for this exposure pattern to 
remain as a rib line of a line [ resist / of 
the photosensitive polyolefine system 
which is an interlayer insulation film 
with a width of face of 20 micrometers / 
NEGATAIPU / every 300 micrometers / 
pattern / above-mentioned / ITO ] 
perpendicularly. Negatives were 
developed after that, KYUA was 
performed at 200 degrees C in the clean 
oven iinder desiccation 
nitrogen-gas-atmosphere mind for 2 
hours, and the rib-like interlayer 
insulation film was formed. When the 
scanning electron microscope (SEM) 
performed image observation for the 
cross section of this rib, the level 
difference of a rib was a 
perpendicular-like mostly. 
(2) Ultrasonic cleaning was performed for 
the glass substrate in which the 
interlayer insulation film obtained by the 
organic EL device production above (l) 
was formed, for 3 minutes in isopropyl 
alcohol, and the washing station which 
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used ozone together further performed 
washing for 30 minutes. Next, the 
substrate electrode holder of a vacuum 
evaporation system (Japanese 
vacuxun-technology company make) was 
equipped with this. To resistance heating 
boat ** made from the molybdenum of a 
vacuum evaporation system, N, 
N*-diphenyl-N, 

N'-screw (3-methylphenyl)-(l and 
r-biphenyl)-4, 4'-diamine It put in (it 
having been hereafter written as TPD), 
200mg (it is hereafter written as Alq) of 
tris (8-hydroxy quinolinol) aluminum was 
put into resistance heating boat made 
from molybdenum with this another, and 
the vacuum tub was exhausted to 
lxl0-6torr. [ 200mg ] And boat ** was 
heated first and the electron hole 
transportation layer of 80nm of thickness 
was formed. Next, the luminous layer of 
75nm of thickness which heats boat ** 
and consists of Alq on an electron hole 
transportation layer was formed, without 
taking out boat ** from a vacuum tub. 
Without furthermore opening a vacuum 
tub, resistance heating boat ** containing 
the aluminxim^Li alloy beforehand 
prepared in the vacuxun tub was heated, 
and the aluminum:Li counterelectrode of 
20Qnm of thickness was produced by 
vacuum evaporationo rate 0.8 nm/s. 
[0056] Then, the organic EL device 
obtaiaed by doing in this way has been 
arranged in the center of the electrode of 
the parallel monotonous mold of a plasma 



irradiation chamber, the 1.2x10 to 2 Pa 
degree of vacuum, the volume ratio 
200:75 of Ar:02, and RF output of 
92mW/cm, by 2, the oxygen plasma was 
irradiated from the counterelectrode 
bottom and the film deposited as an 
electrode material of the flank of said rib 
was oxidized. As a result of analyzing the 
oxide film of this flank by XPS, as for the 
principal component, it became clear that 
a presentation was the alumina of AlOx 
(x= 1.30). Moreover, when this was 
observed by SEM, the alumina which has 
dampproofing had covered all the outside 
surfaces of a rib. Subsequently, the 
closure plate was pasted up on the 
organic EL device bottom using the glass 
plate with a thickness of 0.7mm. It is 
among inert gas Gnside of desiccation 
nitrogen gas), and the closxire applied 
ultraviolet-rays hardenability adhesives 
for the perimeter of a closure plate, it 
carried out lamination UV irradiation of 
a closure plate and the. organic EL device, 
and performed them. 
[0057] Thus, when one Rhine of ITO and 
one Rhine of aluminum were chosen 
among Rhine of the organic EL device of 
obtained this invention, 
electrical-potential-difference TV were 
impressed by having made aluminum 
into • (negative) pole, haviiig made ITO 
as -I- (forward) pole and the precision of a 
pattern was investigated under the 
optical microscope, light was emitted by 
the intersection of the stripe of ITO and 
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alummum. That is, having gained 
separate independence was proved that it 
is adjoining aluminum Rhine. As a result 
of performing 

electrical-potential-difference impression 
of all aluminum Rhine one by one and 
investigating it, there is no part which 
connected too hastily mutually and was 
connected, and it became clear that 
separation pattern NINGU of the 
counterelectrode of the organic EL device 
of this invention is good. When no 
emitting-hght-ized condition of the pixel 
of the edge of aluminum Rhine was 
investigated to coincidence, the width of 
face non-emitted Ught is 5 micrometers or 
less, and the edge was also specified good. 
[0058] [Example 2] Instead of carrying 
out the oxygen plasma exposure of the 
organic EL device, and oxidizing, the 
organic EL device of this invention was 
produced hke the example 1 except 
having carried out the nitrogen plasma 
exposure and having nitrided. The 
conditions of nitriding were 2 the 1.2x10 
to 2 Pa degree of vacuum, the volume 
ratio 200:60 of Ar:mtrogen, and RF 
output of 140m W/cm. As a result of 
analyzing the nitride film of the rib flank 
after nitriding by XPS, the principal 
component was AlNy (y= 1.22), and when 
this was observed by SEM, SiNx had 
covered all the outside surfaces of a rib. 
When one Rhine of ITO and one Rhine of 
aluminum were chosen among Rhine of 
the organic EL device after sealing a 



closiu'e plate, 

electrical'potential-difference TV were 
impressed by having made aluminum 
into - (negative) pole, having made ITO 
as + (forward) pole and the precision of a 
pattern was investigated under the 
optical microscope, hght was emitted by 
the intersection of the stripe of ITO and 
aluminum. That is, having gained 
separate independence was proved that it 
is adjoining aluminum Rhine. Moreover, 
as a result of performing 
electrical potential-difference impression 
of all aluminum Rhine one by one and 
investigating it, there is no part which 
connected too hastily mutually and was 
connected, and it became clear that 
separation pattern NINGU of the 
counterelectrode of the organic EL device 
of this invention is good. When no 
emitting-light-ized condition of the pixel 
of the edge of aluminum Rhine was 
investigated to coincidence, the width of 
face non emitted Ught is 4.5 micrometers 
or less, and it became clear that the edge 
was also specified good. Therefore, this 
AlNx is functioning as a dampproof 
insulator layer. 

[0059] [Example 1 of a comparison] The 
organic EL device was produced like the 
example 1 except having not irradiated 
the oxygen plasma. Many parts other 
than the intersection part of the stripe of 
ITO and alimiinum emitted light, and, as 
for this component, separate 
independence of cathode was imperfect. 
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[0060] DSxample 2 of a comparison] On 
the substrate which has the same lower 
electrode as an example 1, the spin coat 
of the NEGATAIPU resist (the Nippon 
Steel chemistry company make; V259) of 
a photosensitive acrylate system was 
carried out by the same approach as an 
example 1, and the film was produced 
(thickness is 5.3 micrometers). Next, in 
hot oven, 70 degrees C of exposures of 450 
mJ/cm2 were exposed by 365nm 
ultraviolet-rays exposure using the photo 
mask, after BEKU for 30 minutes. It was 
made for an exposure pattern to remain 
as a rib line of a line [ resist / of the 
photosensitive acrylate system which is 
an interlayer insulation film with a width 
of face of 20 micrometers like an example 
1 / NEGATAIPU / every 300 micrometers 
/ pattern / on a substrate / ITO ] 
perpendicularly. Negatives were 
developed after that, KYUA was 
performed in 160 degrees and clean 
0.5 hour oven under desiccation 
nitrogen-gas^atmosphere mind, and the 
interlayer insulation film rib was formed. 
When image observation of the cross 
section of this rib was carried out by SEM, 
it was an inverse tapered shape-like. 
[0061] Then, the organic EL device was 
produced by the same approach as an 
example 1. About this component, when 
observed in XPS and a cross section SEM, 
there was a part where the deposition 
film of a counterelectrode ingredient has 
not covered the outside-siurface top of a 



rib. It is thought that a counterelectrode 
ingredient did not deposit this cause 
since a rib was the projection of an 
inverse tapered shape. However, when 
the cross section was observed by SEM, 
some ribs did not form an inverse tapered 
shape, but the deposition film of a 
coimterelectrode was continuing in this 
part. 

[0062] Next, the closure plate was pasted 
up by the approach same on an organic 
EL device as an example 1, without 
performing an oxygen plasma exposure. 
When one Rhine of ITO and one Rhine of 
aluminimi were chosen among Rhine of 
the obtained component, 
electrical-potential-difiference TV were 
impressed by having made aluminxmi 
into - (negative) pole, having made ITO 
as + (forward) pole and the precision of a 
pattern was investigated imder the 
optical microscope, light was emitted by 
the intersection of the stripe of ITO and 
aluminum. That is, having gained 
separate independence was proved that it 
is adjoining aluminum Rhine. However, 
when carried out by choosing other Rhine 
and repeating the same trial, it became 
clear that much Rhine which the 
coimterelectrode has not separated had 
occurred, it results that, as for this 
chromosome non*disjxmction, the part 
does not form the inverse tapered shape - 
it thinks. 

[0063] [Example 3 of a comparison] The 
component was manufactured like the 
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example 1. However, 02 was ozonized 
instead of the plasma exposure of an 
parallel monotonous mold, and the 
aluminum *Li counterelectrode was 
irradiated (the same conditions as the 
presentation of a dampproof insulator 
layer, and the check 3 of a property). 
When this analyzed the generated oxide 
film by XPS, it was AlOx (x= 0.9). 
Moreover, in observation by SEM, it was 
the porous film. Many points emitting 
[ less ] light generated what saved this 
component at the room temperature for 
24 hours. 

[0064] [Example 3] The component was 
produced like the example 2 of a 
comparison. However, after forming a 
counterelectxode, by the same approach 
as an example 1, the oxygen plasma was 
irradiated from the counterelectrode top 
and the electrode material deposition film 
of the flank of said rib was oxidized. As a 
result of analyzing this oxide film by XPS, 
it became clear that a principal 
component was an alumina. It sealed 
with the closure plate like the example 2 
of a comparison after that. When one 
Rhine of ITO and one Rhine of aluminiim 
were chosen among Rhine of this 
component, electrical-potential-difference 
TV were impressed by having made 
aluminum into * (negative) pole, having 
made ITO as h- (forward) pole and the 
precision of a pattern was investigated 
under the optical microscope, light was 
emitted by the intersection of the stripe of 



ITO and aluminum. That is, having 
gained separate independence was 
proved that it is adjoining aluminum 
Rhine. As a result of performing 
electrical-potential-difference impression 
of all aluminum Rhine one by one and 
investigating it, there is no part which 
connected too hastily mutually and was 
connected, and it became clear that 
separation pattern NINGU of the 
counterelectrode of the organic EL device 
of this invention is good. That is, as for 
the part where separation of adjoining 
coimterelectrode Rhine is inadequate, it 
turns out that the flank of a rib was 
completely insulating-material-ized by 
the plasma exposure. 
[0065] [Example 4] The organic EL device 
was created like the example 1. The 
alumina which is an inorganic compound 
was covered with this condition on the rib 
and the coimterelectrode, Reactant 
vacuum deposition was further used on - 
the alumina front face, and the 
aluminum oxide was made to 
vapor-deposit further in this example. 
Vapor-depositing the aluminum which is 
a counterelectrode ingredient, the inside 
of the oxygen plasma which formed this 
vacuum evaporationo object with the 
1.2x10 to 2 Pa degree of vacuum is passed, 
and it is made to deposit as an aluminum 
oxide in this reactant vacuum deposition. 
The film of the aluminum oxide of 0.3 
micrometers of thickness accumulated as 
a part of dampproof insulator layer 
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further on said alumina as a result. As a 
result of anal3^zing the film of this 
aluminum oxide by XPS, as for the 
principal component, it became clear that 
a presentation was the alumina of AlOx 
(x= 1,35). Moreover, when this was 
observed by SEM, the alumina which has 
dampproofing had covered all the outside 
surfaces of a rib. Thus, when one Rhine of 
ITO and one Rhine of alxmiinum were 
chosen among Rhine of the organic EL 
device of obtained this invention, 
electrical-potential-difference TV were 
impressed by having made altiminum 
into - (negative) pole, having made ITO 
as + (forward) pole and the precision of a 
pattern was investigated under the 
optical microscope, light was emitted by 
the intersection of the stripe of ITO and 
aluminum. Moreover, as a result of 
performing electrical-potential-difference 
impression of all aluminum Rhine one by 
one and investigating it, there is no part 
which connected too hastily mutually and 
was connected, and it became clear that 
separation pattern NINGU of the 
covinterelectrode of the organic EL device 
of this invention is good. When no 
emitting light-ized condition of the pixel 
of the edge of aluminum Rhine was 
investigated to coincidence, the width of 
face non-emitted light is 5 micrometers or 
less, and the edge was also specified good. 
[0066] [Example 5] At the process which 
creates a component like an example 1, 
after producing a counterelectrode, on it, 



0.3 micrometers of In(s) were 
vapor-deposited and the stress relaxation 
layer was formed. Next, with the same 
reactant vacuimi deposition as an 
example 4, thickness formed AlOx which 
is 2 micrometers. When the front face of 
this component was observed in SEM, 
there was no crack in AlOx. 
[0067] 

[Effect of the Invention] The organic EL 
device concerning this invention has the 
high insulating separability between 
light emitting device parts, and closure 
ability is excellent, its pattern NINGU is 
highly minute and the homogeneity of 
luminescence is excellent. Furthermore, 
the organic EL device which prepared the 
stress relaxation layer can heighten 
further the closure and the insulating 
effectiveness of a dampproof insulator 
layer. Furthermore, the manufacture 
approach of the organic EL device of this 
invention can manufacture the organic 
EL device of this invention efficiently and 
economically. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll The conceptual sectional 
view of the organic EL device which takes 
like 1 operative condition as for this 
invention (when the dampproof insulator 
layer is formed in the outside surface of a 
nonluminescent component part, and all 
the outside surfaces of a light emitting 
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device part) 

rPrawing 2l The top view in the cross 
section in alignment with X-Y of drawing 
1 

[Drawing 31 The conceptual sectional 
view of the organic EL device which takes 
like 1 operative condition as for this 
invention (when the dampproof insulator 
layer is formed in the part located in the 
lateral surface of an inter layer insvdation 
film among the outside surfaces of a 
nonlumine scent component part) 
[Drawing 4l The conceptual sectional 
view of the organic EL device which takes 
like 1 operative condition as for this 
invention (when the dampproof insidator 
layer is formed in the part of the skirt of 
the lateral surface of an interlayer 
insidation film among the outside 
surfaces of a nonlumine scent component 
part) 

[Description of Notations] 

11, 21, 31, 41 Substrate 

12, 22, 32, 42 Lower electrode 

13, 33, 43 Organic layer 

14, 34, 44 Counterelectrode 

15, 25, 35, 45 Interlayer insulation film 

16, 36, 46 Dampproof insulator layer 

17 Light Emitting Device Part 

27 Light Emitting Device Part (PixeD 

18 Nonluminescent Component Part 
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Bft-fk'fes g'(k'fe©i&^fiiifiri«j3t?fe, -fb^^i* (cv 

Di£) , T'^X-rCVDifex ECR (Electron 
Cyclotron Rezonanbe)— CVD 
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. 1 0 0 1 5 1 u±.<om^ \.xmfSimw^<ojim^rt b ^ 

[0 0 16] 5t:^PJf±. ±IBroJ;5i^i^-^*<J'— i^JPX^H 
S tux V ^ 5 WtSI^ > n /V ^ ^ y -fe V 

«^ 7k^^SS**5 1 0 g / (m2 . 2 4h) £ATT?fc 
5::i:;55i£:^g|T-fct). 5 g>/. (m2 • 2 4h) t^TX*) 
5ri:*sj:t)iif*U<, I g/ (m.2- 2 4h) £AT-e 

1 0 g / ..(m2 •. ,2.4 h). jSriS^ 4 t^.^=^«^J|s^© 

-10 0 171 /£*3, d ;i:x?v.-s 57kSJ6^SM*©ffif±4 o 
J is-z-0208. (I5®^^*t^©iia«^8l:^ 
[0018] JilEO J: 5 *B«S^4«feiil:^f*^ #%3t^^ 

h^^<-:J'^yT<O^^Sr«)$<J-r5f^fflSr/iL. 

[0019] :^roE5S14if6igy^*5?^^^*t^2)<ieicoVN . 
i flg^ li ;; : Jfe^tt Sr iS .«) S fci t> »c ^^"^'^^i;® > 



[0 0 2 0] §:5S^4iffe^i^is^^3t^^gi5^o^ 
[0 0 2 1 1 $ J::#«3tSf^S53>©^«ffiO 5 

. [0 0 2 2] rtojtpt;:., ;*:.38§^<pKsmfemigf±. g$ 
. [ 0 0 2 3 1 ?is:5ieq jcib'ft i Vim.'^mmnjgm- 

^1 OnmStf foJxtfJ:<, 0i|^fi 1 0 nm~5 /tm© 
[0 0 2 41 i-©B$ffitt|fiiaK©«-Ktol,%Ttt. ±fB 

• 5o • ' ■ . . . , . 

i 0 0 2 5 ] *fc. r r -c. Mi^M^\^^M-ti)^nt 

Jtffifet^Sl x 1,0-4 fi . c meilTK»t>©*5$ bl- 

*ft;i:.bT(iA.l . Cu, A.g. C r. Ta, Mg. 
OW.. Z n; T i /jii?*s^tf b.tu5, ^fc-^^t LTtt. 

JSi:0•a•1&^ A 1 : S Al :Ta. Al : L 

i , A 1 : C a , Ail: :, I n /j: if^d^^ff fetuS. rtub. 

1 0, 0 2 6 ]'-mm^i&mmii. vx—mcd^hH^<6^- 
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tfo\zit. mtT/i'^=^'>j^. mt^. m^tm. wtiti^u 

[0 0 2 7] rttb©(f-x?t. E5ffii4lte8tii5l36Si8<kT^v 

tr, @t^tT:'VS='?Ad5A 1 Ox (5/4<x<3/ 
2) -C^$iX'5'(t;'a-'feSr-&tP^>OT-fe5#a-, S'fkT-'W 
5=.i>A*SAlNy (4/'5<y<4/3) -C^^HS 20 

[00 28] :L(ox^fj:mm\mmm<om^:^m 

(1) (2) isW^>tv5o 

1 O 0 2 91 (1) 

•p. T>^*=Tx *■fc^*c;^^^Sr4&;i^/;*t^S^L•:fc;^f:^ 
ttmiKiS (RF) ;iiftc:j; !3:^f;^S:7'7X-r^t:-f-5cD*s 

2 — 4 0 OmW/cmZ, RSgS 1 0-2~5x i O'lp 

9 ; ii^^M<oAdJS^{t^s 1 0 v~ 3 K v . MM- 
mMifiO. 1 /I A~2 0 0mA;. StSS l 0-6~5 X 1 : 

■ 0-lp a-T?^T5. ' ' ' " ■ ■ • ^ 

■ [ 0 0 3 0 ( 2 ) ■: ■ ■■ • ; .: . ' • 



7<? 

tt-fk bfc^^ic J; •? gf-fk. m<kx»±^g{k#ffl^ic L 

^k$n^*fjfi)mfinc^g«r5«-ipfS:*ia$-e:5*fe-e*) 

^'fk#ia^(Dff$Afe:^ifei: UT»4. Mf^w^<omm. 

5:^feds^»f ?>*t5. «»J^»fKS«*s 1 0'i~ 1 o-4p 

;!fXyj^^f^:^S•e•L-Cfflv■^-c^>^^/V ■SfcKfk^ffl^^oJI^ 

(^«®t-'K>ii-5*tJ^(o^«ie[^^traj@$-e:gf'fk$-frs 
iz.xm\>^i>-f±i^:ffi^<o:^^ti.xn> mtitrnmi 

5. 7'^X^<k-f-5>;=^i: UTJi^^v NO. T 

7: /i: if.^ fc it ... e>. 5r^St;tf;:^. i il-g- L fc ;^ ;il 

i?5o •• 
[003 11 5 U: U-c^§e>H58)5®ttiifeigdKtt. 

® i- -5 Stii^iSt)^ ic: /ji -5 . 
[0 0 3 21 m^^X. *l8l^©*«lEL#f^^Jr*5lt5S 

[0 0 3 3] *%|g^c:t^^^-cT^®®^wOV^-c. 
M^fflV>KrfSv^4 "A*«JCttv-St^k I' s nim 
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»Cf±0i|xtfC, DLC (^^-l'ir*>'K7'r.:^*-7j< 

ZnS» ZnSe. ZnSSe,MgS, MgS 

Se. MVT~V >':^XXf^(r>mmi^. :<Ky^:^7.c>' 

[0 0 3 41 *«Wt::*s»tS*H6]®®fi:oVNT 

*jr6<»»CttfiRJx.fJ, Mg : Ag, A 1 : L i , P b : L 

i. Zn:Li, Bi :Li, In:Li. Al :Ca 

If ffiicT/i'* y ^JS-fk-g-ifexttr-'w* y ±ls^Jii'fb-& 

fe. *fcf4«r±li'ft-&ifeOfi^Jg (j^ffO. l~10n 
m) Sr^tt. ^<0_HcS5xBco^JRJ^«i, •^^^fflV>5tj 
<D;65^lf 6,tb5. i-^i:i5^^Jl*fl?t UTttA 1 . C 
u. Ag. C r, Ta. Mg. W, Zn, T i f£}£1ii. 

A 1 tm<0^m^mt(0-^^. i^t x.f£A l : S i , a 
1 : T a ; A 1 : L i , A 1 : C a , A 1 : I n if jjs 

^rffetvs. $e>Jc|^»ciff^i-5:fir«Ug«1'J::T-'i'*y 
[0 0 3 51 JSfet-. *«Mt::*5»t5=frBIEL3R^©^ 

m^fiifi!.(omm^i>mtf^i\,i>^ .... 

j^^. ®^4iSj2i€?&jS!*-r5o m.u 18*® fit 

^ y /WBI^flr. 8 - fc K a # i/:^r / y :^^^Jg«|{l£/i i£ 

^yTy-u-t^f^u-vK^^fr/if.t^ffl-eifoSo 

[00 3 6] ±IB^«{^©Jg^:frjfei: LTfi. : 
# So ^m\t-^^ t LT^^rt^fi 3 0 0 ~ 2 0 0.;0 
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[0 0 3 71 :me>S:SMg*fe»4. Si^jfe, 

[0 0 3 81 JJck:, *«W©^-©5!igicoi,^TIftigi- 
[0 0 3 91 w©f£::*gft®S:Sgit-5::iJc:J:oT. Jg 

[00401 r r T?^ 5rt?;^jgfp€tt.. JgRQIfeig^JS^ 

lD^®]^<Dff$(4. i|#lwSypm/^V^«^ 10nm~10 

mi^-i L< . fiSJx.tf. i'V^^^S 1X105 N/m2 
(1X104 k.g/in2) ©^J|iW^U<. 6X10 
4 N/mZ (6X1 03k g/m2) JJlTO^JgdS J: 
*L<. ^>-i^mi)>3X i 04 N/m2 (3X1 o3 k 
... ... g/m?) .£AT.(^3:&Jg>55.#.}C0-^..UVV 

30 1 04 N/ni2SrSxS:&JS©i§^, Jj;;^7;6S^4 ^ 
-i^^jKs/.h*sji£:*:.b-^i-</j:!j$fSUi</iV\ Mi^^ 
LXfi, in. Pb. Sn. Sb, B 

s. ^fc: slJ©^i^«bv^limi.LTtt. tirxEoDE^sttife 

^is^ff fetus. S^ffi^-ftmi UT«^ *ff6im«i*> 

[004 11 fiiriB©;£:-^j®fD@w?^^*^fei LTtt. 3^ 
■ s, Mx^. n^njim^^j.m\j^xoxm^w&\z^m ■■ 

-t" S *t^(?2JB;S5J^^:$ \zz.p. fe^JR Sr^^^«i- 
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I 0 0 4 2 1 ic^-fbS^H^^fett^^kS^ffl^twi-s 

10 0 4 31 *^§g»C*5»t5*^E L^^JCOV> 

[0044] ±fB<Of«5t*-«felJ:*5t^TH:, ^-f. 

10 0 4 5] m^^^^->-i\:.^f\,tLm^mmm:^n»i> 
[ 0 0 4 6 1 m^x: ?^%m^^ijmm.mi:i^y^-ti>o 

< . ^$M¥ 3-25 0 5 8 3 -^^^tC 

?) XgSrtT 5 o •'^r OXmfitfjfB Ufci p ti^ta^Ki*- ' 
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[004 7] JJcV^-C*^ig»'*5^>TI±#^%^^^gB^^© 

[0048] ^fc^ :L(om^>mimsm.. tkis^^s^ 

;65i 0 g/ .(m2 • 2 4 h) e^T-CfcS :i ^^^j^g-^fc 
10 5 g/ (m2- 24h) EAT-Cfe?.ri:d5ii}»^ 

L<. 1 g/ (m2 . 2 4h) eAT-C*)5ri:>65#{vif 

[004 9] :iOE§S14i^^SrJi^^i-SXS<!: LT 

[00 5 0] ^ LT, r 05Jti6imS(:i^ffli-5*tJ^o®? 

20 ifrfeiLTtt, ltfiB©*iSfe (1) ©Jc *flRim«lfc 

^£ffl-t-5fi-i^©^SrJi^^rgi-5X@©^»r, Kx@JcJ:o 

v^f±MIE*ife (2) <bJ:5K:. mt. mtXitm^^» 
[005 1] *^?g^::*^v^■C«:. ±fBOj; 

5. t *>M-fmtytm^u^<o^mmxih^xm^itfS! 

^^■ti^xm^i-mm. wmmmi'U^'ti^^-tiB^ 
vifi:35$-gr-cjKfiKt-5xs. ^tftm^-^tf^mm^m 
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IS 

[0 0 5 21 *^I^J'*iltS*^EL^^<Dffi!jt*ffi{C 

[00 5 3] jt>;d@fD®Sr^Jt 5:^^£^;lo^^T^i. ttria 

[0054] 

U-y-J'U— h (PET) .^-f/VAiJlCjgff 2 0 /zmO?A 
. 1. : L i -^^ir-^m V-tL, .ri^.SrX^.X.-rfigM 

1 0-2p a , A r : 02<0W^ti. 2 0 0 : 7 5 , R F 111 

;^)9 2 mW/' cm2(D^#-C®E^>^7X-;?figitLito # . 

hfiitmtm^xmytm^^^^mi (xps) -c^^wl 

fc^*.::AiOx (x=i. 3 0) -cfcofc. =*fc::<o 

iKW7klS^Si®*tt 2 . 5g/ (m2- 2 4h) -Cfeo 

7X-^Bglt(Dftfct)»C; ^ggSl. 2X10-2pa,A 
r : ^m<omMit 2 0 0:6 0. R F tiitl 140 mW/ 

lOy (y=l; 2 2) t?fc !J v TK^^SSStt 1 . 8 
g/ (m2-.2 4h) Tfcofco 

02Sr;^y>''ft;bTfi8lf Lfco :r<p®?<fc;^JiA 1 Ox 
(x = 0. 9) .-C*>.*)-, *IS^SSgfi2.0.g/ (m2 . 
• 2 4 h) -Cfoofc. •. . . ■■ " . . .. 

7 X-rfi8lt<D{-t*P 9 J-;-SSf£ l: : ; 2.x 1. 0-2 P a "C^.. 
m7'7X-e#B^.t L:"^^:-'>'^? Sr^»^;ia:, i-Sfc^kTVJ'? 



(9) 

= !>ASrit®$-^^, CCJ^-fti^ttA 1 Ox (x = l. 
3 5) -Cfe 5 . Tk^^jiSSfi 1 . 2 g/ (m2 • 2 4 
h) Tfeofc. 
10 0 5 5] CmS^iJ 1 ] 

(1) V ^imr^^^mm(o]^^ 

J?$0. 7mm<0;{f7;^SS2±t::. ITOS:300<i 
(O^iS-^-i-fy^i^T-V (B*-^:^>'ttSi ; Z COAT- 

10 1 4 1 0) iSr>^e>'3— hct;^^^.-^— lateisci 5 0 

0 r pm-e3 5|^raiEl*E$*SJ@[b^ CKOJgffttS. 

3 6 5 n mO§^^1-*Sg)tT 1 2 0 m J / c m2 ©figltft 
®S3tSrLfc. r«Dg|)t>'-?^'->'«<S2 0 Mm©eraiKi 

Si^^^jK y U7 ^ ^ -f :^ 

h *5 3 0 0 M m*J# »;i±lE I T 0/^•^ - v»;iSttt-. iia 

iS^SS^H^T©^ y — v:*— >^i^tfj-e2 0 0"C-e2^ 

(2) ^StftELifl^f^lS 

±IE (1) ■e#fetifc^lS*feiiUKSrJ^^Lfc;if7:^SS 

v\ Hic::^-yvsrfiffflbfc?fej^se»rT3 o^j-iig. 

. .X>'Sa<OSSt^qia7S.— K®f-N, N* -.v'.2'.acr^/V- . 

30 N, N' -fx- (,3-:?^'f-/\'yz^~/l-) - (1, 1' 
-lf7 3i=/l') -4, 4' ^i?T5V (£tT. TPDt 
BSf2-t--5) Sr2 0 0mgA^^. ttSUco^ y t't^ V 

Kwe^pf^^— KDt;: h y.;^ (s-t Kn:^!^^^^/ y 
/r-'l') T/V-^^C^A A I qtB&fB-r-a) ^2 

O Om g Ai^XX^«Sr 1 x l O"* t o r r 
fc. -^TbT. *-r^K->®S:J!)PfRiLJKiy8 0 nm(^jE7L 

^btt<^ 7^- h(DSrApgftLTjE?L*|aiJSO±f-A 1 q 
.*^e)^CS^ff 7 5 n m<^^^SS:fi6JKUfco ^ e>fw^^ 
« ^f=SrM»t^rt7i<, ^feSSWrtfriS'lj-TfeSA 1 : 

hO. .8nm/<sT?JKJl2 0 0n.m<OA 1 : L i *K6l1S 

(00,5 6].i^V^T, r<0j:9fwLT#t>ixfc^tgEL 

, 2 .X;if.6*:2p a-C: A r : O203flEaJt 2. 

.. 0 0 ; :,,7>5;.:.t4FW!^"9.2 mW//x^^^ 

.so; x.p, S -C3>W.b^i^m^r3t^^»|i\.,i^^^ ivp x.''( X- ' 
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= 1. 3 0) (DTyv^-^TfcSr i:*s*iJ?gL^c„ *fc. 
0. 7mm©:tf7:^«S:ffii'^^Et|g^±ffi!»c:, 

[0 0 5 7] r.©J:5J-bT#^>iVfc2|s:^5?©#«EL 
^^07^>'05*>, I TO<JD7^':^l*i:A 1 ©y-f 
V-l^Sr^TJ^^ ITOSr+ (5E) A 1 Sr- (.■M) U 

^tumtftvt:^. i-/£i5-t,p^-r5A 1 ^-I'vttt^j-ist 

[0 0 5 8] [SIJ£^J2D 'taEL^^SrffiS^T'^X-r 
Srf^bfc. S>fb©^#tt. . 2 X 1 o-2p 

a . A r : k^«>ft:ffiJt 2 0 O : 6 0 ; R F ttl:^ 1 4 0 

XPS-C^J-wL^i:!^*. ±fife^>!65AlNy (y = l. 2 
2) -efe!?. *^5:, rixSrSEM-Cia^bfct:i5y^ 

^bfc^©#^EL^^07-Y I TO(D7-< 

V 1 * t A 1 (D 7-0 1 *Sf®i;: I T O «r f (IE) 

A l- Sr--(:ft) Mb b-cmffi7 VSrfPJqU. 
V©f»S;&^#SllSi^TT'^'<fci: TOt A 1 

5A1 ^-l" vt|*^^flt3SatUTV>5r ir^s^JWUfc. * 

sv^icM^ L^;ei5o tcmmn^i < . *^ig<D#^E 

[0 0 5 9] (it|!lE>i|l) ®E^7'7X-7 5:RSItL'^j:*^o 

tzztuf^-ii^ m^Mi tmm^ i^xmmE L^^srit 

Ufc. Z'(OmTti. I T O t A 1 cai^ h 7 7"<03^ll 



(10) 

h msmitmm ; v 2 5 9) ^^hjsct 1 tmm 

m) o h:^-y>'\zX7 0'C. 3 0^5"<-^ L 

fc^x 7* ^•^;^^'!Srfflv^, 3 6 5 nm©Sl^i®e3tT? 
4 5 0 m J / c m2<ORllt4roS)tSr Ufc. S^t-'-'tJ' — 

^mm 1 1 2 0 /i in<DmmitmMxii^^ 

V ^— h7^<D:^:ff^''<y^i^:^ hi^S 0 0 

10 ^T-ei 6o*. 0. s^r^i' y — -/^-^^-xf^a. 

T-SrtTi/\^Bgite^y7'Srfl^^uyS:o roy^oir 
ffiS: S EMfi J: 0 Ife^^ Lfc i: w ^iSftx-/-«-4ft-efco 

[00 6 1] ^om: 1 ISl C*jfe-e*mE 

20 ir5y7'©-SB*s2ftx->-«^<^Ji^^UT*st-r, 
mmx^tM\^mM<Di^mm^•i:mmvx\'^tLo 
[0 0 6 2] mm^7^-^msi^ni:>n^. mm 
E Lm^±\:immm 1 1 i^«)&*fe-e*f Jt«s:^3t i> 

t A 1 ©^^rvi^SralT/. ITOSr+ (IE) Al 
Sr- (rft) L.TmE7VSrEP«DU y<-$'~XDnm 
i:yt^mSimT-(*m^1i. t ^ I T O i: a l o;^ h 7 

Lfc, :i(D7F^mi-m^MT^y^-i:m0.l.X 
[0 0 6 3] [W:|!J«?y3) ^Jfe^ill iPl^ltCLXs m^F 
?)lC02SrJi-yv-(t:LA 1 : L i Ufc 

(B^Mttiffeay«(oM^£tttKro^fl^3 t[H)c^#) . ;i 

AlOx (x=.0. 9) •CH'sito *^i:SEMtCJ: 
40 5m^-e(i^7LS:©Kt?feo:t. :i<J5^^SrSiaT?2 4 

[006 4] mi&m 3 ] lt|ft«?!l 2 i |^#l»C^^Srf^i!! 

:ff^X. ^^7'7X-r^^J|6]mife±J; t)R?.ltb. mV 

■^<omti<omMunmmm^m^t Bit, .zcomti^m^ 

■ • z:<bm^<oyH iy<r>d • i>.t oto^V-i^ t a i <d 

• ^ 1 ;*:*St;«V;' I^'T O St H- i ( jE) - A- 1< «r - 
so- (A) ;® ^''t^mffi 7 V Sr ^>!)P b- — Sr3t 
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^HtS^TTP'^fct d^). I TOt A 1 h^'f 

i:tt^»®ISI^fi:bT^^5ri:*SJ|£|J|gLfe. ^X<oa\'7>( 

1 0 0 6 5 J [^i&M 4 ] isiisfisj 1 1 mmK^mE 

Sr«S«l. 2 X 1 o-2p atrTJI^fiKL/t^m:7'7X-v 

^^^fi, M^d^A 1 Ox (x=l. 3 5) (DT/l'^-rtJ 

L^^-tO^-rVfO?*), I TOCJ^'I' Vl^lci A 1 (07 
'<>'l:^^mxf. ITOSr+ (jE) m. A I Sr- (A) 
Si: UraE 7 VSr^in U, ^<^—t^<Dnmi:tft^m.'Sk 
MT-Qm^fatz^. I TOt A 1 <o;^ h v-frro^^^ 
$l5:i>fcJt^)t L-fCo.. fc^TO A 1 5 yff?mS.^M Sr 

■ [0 0 6 61 [»iS«sj 5 D HiSM 1 i mmKm^t:i¥^ 
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Pl^COSlSttllit&JCioT. mmi^2 jim<DA 1 Ox 

A 1 Oxt;i»4t.S!*S3te*»ofc. 

[0 0 6 7] 

■etS. $.^fC*l8WO#S!IELi|I^OMii5^l!fef4, * 

[iai.l *^eg<D-|lifi^«te:d»*»5#tSEL^^cD«l 

im2] iai<ox-Y»c:iSofcefSlc:*j{t5¥ffil21 
[0 31 *^l^©-|lliS«eHc:;6>*»5:^EL^^©«E 

[041 *^?^©-iij£flg^icd»*»s#aE Lsg^^rom 

■ 

(^■§-©IttWl 

11, 2 1.31,41 mm 

12, 22. 32, 42 T^^^ 

, 1 .3...3 3. 4 3 ..mmm . ... 

30 1 4,34.44 *f iRjm® 

15, 2 5, 3 5. 4 5 mnsmmim 
1 6. 3 6, 46 mmi^mwim 

1 7 .Ig^^^gP^J- 

1 8 0%ytm^^^ 



mi] 

18 U- 18 k- ^ 18 |«- 

! — '7-^ rH7— I ; 

X ^^^^^^^^^^^^^^^^^^^^^ _j 
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F^^— 3K007 ABOO AB05 AB13 AB15 AB18 
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BC05 BDOO CA06 DC03 DC04 
5F058 AA04 AD04 AD08 ADIO AFOl 
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